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WHAT IS CLAIMED IS: 

1 . A method of surface treating a polyimide film having a thin metal layer, the polyim- 
ide film having a biphenyltetracarboxylic acid component and having a linear expansion 
coefficient of 5 x 1 0" 6 cm/cm/°C in a temperature range of 50 to 200°C in both MD and 
TD, the method comprising the steps of: 

treating the surface of the polyimide film by contact to a solution 
containing at least one o f potassium permanganate and sodium permanganate and at 
least one of potassium hydroxide and sodium hydroxide and treating the surface with an 
acid; and 

plasma treating the surface of the polyimide film after the acid treatment 
to improve adhesion to metal, 

the thin metal layer being formed on the treated side of said polyimide 
film by vapor deposition or a combination of vapor deposition and plating and having 
peel strength of not less than 0.5kg/cm even when allowed to stand under a heating at 
1 50°C for 24 hours, when tested for a specimen having a three-metal-layer structure. 

2. The method according to claim 1, wherein said thin metal layer has a three-layer 
structure c omposed of a first metal layer formed on the surface-treated side of the 
polyimide film by vapor deposition, a second metal layer formed on said first metal 
layer by vapor deposition and/or plating, and an outermost metal layer formed on 
said second metal layer by plating. 
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3. The method according to claim 2, wherein said first metal layer is made of at least 
one member selected from the group consisting of nickel, chromium, cobalt, palladium, 
molybdenum, tungsten, titanium, and zirconium, said first metal layer has a thickness of 
1 to 30 nm, said second metal layer is made of nickel, cobalt, a nickel-cobalt alloy or 
copper, and said second metal layer has a thickness of 0. 1 to 2.0 |im. 

4. The method according to claim 2, wherein the peel strength is not less than 0.5kg/cm 
even when allowed to stand under a heating at 150°C for 24 hours, 200°C for 24 hours 
and 121°C for 24 hours at 100% RH under 2 atms. 

5. The method according to claim 2, wherein said outermost metal layer is a copper 
layer having a thickness of not more than 20 |im. 

6. The method according to claim 1, wherein the treating step is carried out by immers- 
ing the polyimide film in an aqueous solution containing at least one of potassium 
permanganate and sodium permanganate in a total concentration of 10 to 100 g/1 and at 
least one of potassium hydroxide and sodium hydroxide in a total concentration of 10 to 
100 g/1 at 20 to 85°C for 10 to 600 seconds. 

7. The method according to claim 1, wherein said polyimide film has a multilayer 
structure composed of a highly heat-resistant polyimide layer based on a 
biphenyltetracarboxylic acid and component having on at least one side thereof a 
thermoplastic polyimide layer based on a biphenyltetracarboxylic acid component. 



